DESCRIPTIONS OF THE SPECIES OF HBLIASTER (A GENUS OF 
STAR-FISHES) REPRESENTED IN THE U. S. NATIONAL MUSEUM. 

Uy KIC'IIAK1> I4ATB1BU.X. 

(With four i>lates.) 

Genus HELIASTER Gray. 

(x\.nn. and Mag. of Nat. Hist., vi, p. 179, 1840.) 

The section Ueliaster^ since recognized as a genus by most authors, 
was established by Dr. Gray, in 1840, to include Asterias lieUantlius 
Laiuk., from the western coast of South America, and two new and 
closely allied species from the Galapagos Islands, Gumbujii and muJfira- 
diata, which are described in the same connection. In ISGl, Mr. John 
Xantiis added two new forms from Gape St. Lucas, Lower Califorriia, 
Kuhimjii and microhraehia, which have since been recorded from sev- 
eral places on the western coast of Mexico. Professor A^errill, in his 
Kotes on Padiates,* describes many specimens of the genus which have 
come under his notice, but adds no new species. He refers to Ilcliaster 
Cumingii, with a query, several specimens from Zorritos and Paita, 
Peru, and remarks that Gray’s midtmuUata appears to be allied to 
Kuhimfii of Xantus. 

The types of the species described by Xantus are still preserved in 
the Xational Museum. HeUastcr microbrachia is represented by a single 
type (2017); IL Knhbujii by a large seri^^s (G30). Many specimens of 
both of these species, from Lower California and Western Mexico, have 
since been added to the Museum collection, and specimens of if. helian^ 
thus have also been received from South America. In 1884, Dr. W. H. 
Jones, G. S. X., contributed several specimens of two species from the 
Galapagos Islands, which the writer has been led to refer to the species 
originally described by Dr. Gray from the same region, although the 
latter’s descriptions are exceedingly brief and unsatisfactory. How- 
ever correct these identiheations may be, it is certain that one of the 
species, corresponding with II. multiracUata Gray, is the same as II. 
Knbbujii Xantus; while the other, referred to il. Gumbigii Gray, is 
different from any of the species in our collection from the mainland of 
Western America, although approaching somewhat in shape 11. mi- 
crobraehia Xantus. Unless the specimens from Peru, referred to Gum- 
ingii by Professor Verrill, and which the writer has not seen, have been 
correctly named, it would appear that the genus Ilcliaster is represented 
at the Galapagos Islands by species more nearly related to those of 
Southwestern Xortli America than to those of the nearest adjacent 
mainland. 
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Tlie iiio.st pi'omiiieut features by which these four species may be 
readily distiiiguislied, based, however, solely upou the specimeus now 
in the Xatioual Museum, are as follows: 

Number of rays, 30, to 40, seldom less than 30; rays free for about 
one-fourth to one-third their length ; spines of upper surface small, 
very numerous, closely placed, and seldom forming regular rows ex- 
cepting along the margins of the v^ys.—IIeUaster microhmchia Xantus 

Number of rays, 35 to 37 {sometimes as few as 24 in the young) ; rays 
free for one-fourth to one-third their length; spines of the upper snr- 
fiice, relatively large, snbcouieal in the adult, short and globular in 
the young, rather widely separated and forming comparatively regular 
radiating rows outside of the disk.— Z7e?m.ster Cumingii Gray. 

Number of rays, 32 to 35 ; rays free for one-half their length or slightly 
more, sometimes for nearly three-fourths their length ; spines of upper 
surface variable in size, small to large, forming regular simple rows 
along the margins of the rays, and a single, variable medium .series, gen- 
erally not wide . — fhliunter helianthus (Landv.) Gray. 

Number of rays, 15 to 20, seldom less than 22 ; rays free for more than 
one-half their length, .sometimes for over three-fourths their len.gth, 
stout and well rouudeil ; spines of u])per surface large on disk, and .so 
continuing part way down the median line of the rays; upper lateral 
rows of rays regular, simi>le, consisting of small spines ; median portion 
of rays occupied by three rows, forming a wide series, in which the in- 
dividual rows are not alwaysdistiiict . — Ildiaster multiradiafa Gray (in- 
cluding lleUaster Kuhinyii Xantus). 

Heliaster microbrachia Xantus. 

Pi-oc. Phi la. Acad., xii, ji. 56^=^, 18C0. Yerrill, Notes on Radiates, in Trans. Conn. 

Acad. Arts and Sci., i, part Ji, 1867-1871, pp. 290, 328, 331, 344, 594. 

This species is reaclil}^ distinguished by its much more uimierous and 
closely placed abactiiial spines, which are uniformly of smaller size 
than iu any other species of the genus excepting H. helianthus, which 
occasionally agrees with it in this particular; and by the comjtarative 
shortness of the free rays, in which it corresimiuls only with iZ. Cum- 
ingii, of the Galapagos Islands. There are ten specimens* iu the collec- 
tion, all dried preparations, the most of which are in a fair state of pres- 
ervation. One is the type msed by Mr. John Xantus iu describing the 
species; the others have beeu received from time to time during receut 
years, and all are from Lower California and the western coast of Mexico. 
Five of the specimeus are below medium size, the others large. The 
smallest measures about the largest longest radius. 

They exhibit comparatively slight variations, although the size, shape, 
aud arrangement of the spines differ somewhat in the different speci- 
mens. 

Veiy many specimeus of this specie's have heeii received siuce this description was 
written, but they furuish no addiiional characters. 
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The number of rays varies from 30 to 40; in ei^n'ht of the si>ecimens 
there are from 30 to 40 rays. In the smallest specimen the free rays 
measure about in length, in tlie larger specimens from 10 to 28""", 
being generally slightly longer projmrlionally and more gradually taper- 
ing than in 7/. CumuKjn. ]\Iost of the si)ecimeiis aie mncli compressed, 
their thiekness, ho^vever, depending n])on the care taken in drying 
them. The abactinal surface is moderately and regularly convex, the 
median portion or disk ]>voi)er being slightly elevated above the gen- 
eral contour only in the smallest specimens. The limits of the disk 
are, therefore, as a rule, poorly dehned, the curvature of the abactinal 
surface passing almost imj)erceptibly into that of the united portions 
of the rays, which can generally be traced inward from the margin a 
considerable distance, by means of the slight grooves between them, or 
of the radiating rows of spines. In the smallest specimen the disk 
measures about 30""" in diameter, or slightly more than one-third the 
total diameter; but in a larger specimen it is considerably less than 
one-third the total diameter. The grooves between the united ])ortions 
of the rays are narrow and generally very shallow except directly at 
the margin ; they are sometimes almost entirely obliterated. They 
usually die out about half way between the margin and the disk, but 
sometimes continue faintly to the latter. 

The spines of the abactinal surface vary somewhat in size and shape, 
but are never relatively large, generally very small both in the young and 
adult specimens, and usually more or less uniform in appearance in 
each specimen, though exhibiting some variation. They are always 
short, and either of uniform diameter throughout their length, slightly 
tapei ing, or enlarging toward the summits, which, in the latter case, 
an* more or less regularly rounded, and often present a fine bead-like 
appearance against the dark background of tlie surface. The spines 
a ie very closely placed over the entire surface. On the median portion 
or disk they are more or less uniformly scattered, but without special 
arrangement. On both the free and united portions of the rays, how- 
ever, there is a tendency to radial arrangement, but they seldom form 
regular rows, except along the margins of the rays. The lateral abac- 
tinal n)ws, one on each side of each ray, are more or less regular, and 
can generally be traced nearly or quite to the disk. In tlie sliallow 
grooves between them, there is usually a single row of smaller spines, 
and three irregular rows (becoming reduced to one or two toward the 
disk) can often be made out on the median jiortion of each ray. Gen- 
erally, however, this radial arrangement of the mediair spines is not 
distinct. In one of the larger specimens, as many as seven or eight. 
s])ines can be counted in the width of the broadest part of the ray.s. 
Tlie madreporic plate is circular in outline or slightly elongated, and is 
generally placed about midway between the center and the margin of 
the disk. 



18S7.] PROCEEDIXGS OF UNITED STATES NATIONAL MUSEUM. 443 



The actiiiostome is relatively lar^e. The adaiiibulacral spines form 
a single row on each side of the ambnlacral furrows, becoming reduced 
to single rows Ixdweeu adjacent ambulacra, at one-fifth to one-fourth 
the length of the furrows from the actinostome. These spines are com- 
paratively large. Beginning at the actinostome, they are generally 
slender and acute, but where separated into two rows they form close, 
alternating series of large and small spines, the former, excei'M in young 
specimens, usually stout and of uniform diameter throughout, but vary- 
ing considerably in shape ; the latter very small, crowded inwards 
toward the furrow, often inclining in the same direction, and mainly 
limited to the outer halt of the furrows. 

Between the adambnlacral spines and the first abactinal row, there 
are generally, on each si<le of the rays, four longitudinal rows of spines, 
which are not, however, always regularly arranged. The three lower 
rows follow closely after the adambnlacral row, while the fourth row is 
about midway between the former and the first abactinal row. The 
spines of the lower rows partake of the characters of the adambnlacral 
spines, but are generally stouter, and in large specimens are often ex- 
panded and compressed at the ends. The spines of the upper later.ii 
row are intermediate in character between those of the lower rows and 
the abactinal spines. The lower ventral rows extend inward toward 
the actinostome one-half the length of the ambnlacral grooves or slightly 
more. 

There is great variation in the size, shape, and number of the spines 
of the actinal surfiice and they afibrd no specific characters. In some 
of the si)ecimens they are mostly stout, more or less enlarged at the 
ends, and blunt, flattened, or slightly bifid ; in others they are more 
slender, tapering and acute. In the former instance they are generally 
closely crowded, in the latter more widely separated. The distinguish- 
ing characters are mainly those afforded by the abactinal surface and 
the length of the free rays. 

RECORD OF SPECI31ENS IN THE COLLECTION. 

Lower California : 

About 400 miles south of the boumlary line between the United States and 
Mexico; C. H. Townsend, 1S<'55 (10036,10908). 

Asuncion Island (3641). 

Cape St. Lucas; John Xautus, type (2017). 

Mexico : 

West coast (3084, 15921). 

Mazatlau; A. Forrer (10026). 

Heliaster Cumingii Gra3^ 

A^iterias (^JleUasier ) Cumingii Gray, Ann. and Mag, Nat. Hist., vi, p. 180, 1840. 

Ileliaattr Cumingii VeiviW, Trans. Connecticut Acad. Arts and Sci., i, part 2^ 
1807-1871, pp. 291, 333, 334, 344. 

This species corresponds most nearly with II. microhrachia in the pro- 
portionate length of the free rays, but difl'ers from it and from all the 
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Other described species of the ii’eiiiis, in the character of the spines of 
the abactiual surface. There are six specimens in the collection, with 
from 24 to 37 rays each, the larger specimens having from 35 to 37 rays. 

In one of the largest specimens, the hmgest radius measures about 
75 mm. the diameter of the disk, about the entire length of the 

rays, about ; and the length of the free rays, from 12 ^^*^^ to 

A small specimen affords the following measurements: longest radius, 
about 40“^"^ ; diameter of disk, 28“”^; entire length of rays, about 28"’’“ 5 
length of free rays, from 10"““ to 15"““. In the largest specimen the 
free rays are somewhat conical in shape and taper rapidly to subacute 
points j in a sei^oiid large one, and in the smaller ones, they are rather 
more elongate and slender proportionally, and taper less rapidly. They 
do not in any case diher sumcieutly from those of U. mkrohraclna to 
furnish characters to distinguish these two species. The 4 ^rooves be- 
tween the united portions of the rays are very shallow and narrow, 
sometimes existing as mere creases, but arc generally distinct. The 
limits of the disk are not more plainly marked than in II. microhracliia., 
but the specimens in the collection are rather more convex or intiated, 
due probably to their being better i)reserved. 

Tne spines are of nearly uniform size and shape over the entire abac- 
final surface, excepting towards the tips of the rays, whei*e they are 
smaller. They are larger and much more widely and regularly distrib- 
uted than in IL microhraclda.'iwxd have a more regular arrangement than 
in II, multiniclidia^ in which they are equally large. The large and small 
specimens differ widely in the shape of the spines. In the former they 
are stout, mostly subconical or tooth-like in shape, blunt and rounded 
at the tips, though probably acute when not worn. Some of the spines, 
however, are short, cylindrical, or preserve nearly the same thickness 
throughout. They measure about 2.5"“" in length, about 1"“", or 
slightly more in greatest diameter, and are placed from 2 to 5’""’ apart. 
In the younger specimens they are much shorter and proportionally 
stouter, smallest at the base, and becoming enlarged or intiated and reg- 
ularly rounded above, being decidedly bead-like in appearance. They" 
are usually smallest over the median portion of the disk, where they are 
also more slender than elsewhere, and upon the outer part of the rays. 
As in the other species of the genus, there is no special arrangement of 
the spines upon the disk, but they are very regularly distributed, much 
more so than iii the other s]>ecies. Outside of the disk, in the larger 
specimens, they form more or less regular, radiating rows, three to each 
ray, the lateral l ows bordering close uiion the narrow grooves, and on 
the free poi tions of the rays extending rather hir down upon the sides. 
The median row is entirely regular and single in one specimen, but in 
anotlnu' it (‘oiitiimes so for only about one-half the hmgth of the rays 
from the disk, whence to ne;w the tip, it forms an irregular series, two 
or three sjiines in width. 44ie smaller siiines toward the ends of the 
rays bear some resemblance to those of the young specimens above de- 
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scribed. lu the latter the same general arrangement of the spines is 
apparent, but it is sometimes much less marked. On the free portions 
of the rays, especially in young specimens, the single spines of the me- 
dian rows are often replaced by clusters of two to four small spines of 
the same general shape, closely placed. The color of the spines is dingy 
or yellowish white ; of the abactinal surface, a bluish black, tlie lattec' 
color extending over the bases of the spines.# The contrast between the 
spines and surface is, therefore, very striking, especially in alcoholic 
specimens. 

The adambulacral spines form a single row of closely placed, regu- 
larly alternating, large and small s})iues (one to a plate), as in n. mi- 
crohrachia, the latter being limited to the outer half of the grooves. The 
larger spines vary greatly in size and shape in the different specimens. 
In the largest specimens they are long and stout, rounded, subcylin- 
drical, and neatly convex at the tips, which are sometimes slightly en- 
larged. Toward tlie actinostome they become slender and acute, and 
at the ends of the rays are very small. In another large specimen they 
arg much smaller, somewhat more distantly" placed, tapering, and sub- 
acute. This is also their usual character in the small specimens. Be- 
tween the adambulacral and dorsal spines there are from three to four 
rows ot spines, becoming reduced to two rows near the ends of the rays 
These spines are mostly larger than those of the adambulacral series 
nearest to them, taper more or less, and are often slightly flattened. 
The lowest row follows closely after the adambulacral row, and the 
spines composing it are often smaller and more like the adambulacral 
than those higher up on the sides. The general appearance of the ac- 
tiual surface is very much like that of some of the specimens of H. mi- 
crobmchia. 

Associated in the same collection with the specimens above described, 
is a single specimen (15524) which agrees more or less with the Gumingii 
in its general characters, but in the size, number, and arrangement of 
the spines, has more the appearance of H. microbrachia^ and Higgests 
the possible identity of those two species. By some it might be regarded 
as a new species. The longest radius is 72““'^ the diameter of the 
disk, about entire length of rays, about 50“"“" ; length of free por- 

tions of rays, about 16"““"; number of rays, 34. Tlie spines arc small, 
about as in microbracliia^ but more regular, slightly tiipering, rounded 
at the tips. They are very numerous, but less so than in microbrachia, 
and form a more or less regular, simple row on each side of the ray, 
between which they are distributed much as in microbrachia. On 
some parts of the surface, especially on the median part of the disk and 
the outer portions of the rays, they are short and globular in appear- 
ance, as in the young of Gumingii, 

Professor Yerrill (/oc. c/L, p. 201) refers to Hellasfer Gumingii of 
Gray, several specimens of a short-rayed Ileliaster from Zorrites and 
Paita, Peru. These agree with the specimens above described in the 
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proportionate leng^tli of tlie free rays, and apparently also, to some ex- 
tent at least, in the character and arrangement of the <i>ines; but the 
writer depends entirely uimii Professor VerrilPs deseri})tion for his in- 
formation. 

Only one lot of specimens (lo5i)3) of this species has been received. 
It was collected by Dr. W. II. Jones, D. S. X., at Chatham Island, one 
of the Galapagos Islands, Wi 1S84, and by him presented to the National 
Mnseum. 

Heliaster helianthus (Lam.) Gray. 

Aaterias {Ueliaster) heUauthus Gray, Aim. and Mag. Nat. Hisr., vi, p. 1T9, 
1S40. 

Ueliaster helianthus Verrill, Trans. Connecticut Acad. Arts and Sci., i, part 
e, lst)7-ld71, pp. 2sy, 3:u, 33.5; Perrier, Arcli. Zool. Exper., iv, p. 351, 
1675. 

Several specimens o^ Heliaster in the collection, all from Ecuador and 
Peru, have been referred by the writer to this species. They agree 
more or less closely with one another in the i»ronortionate length of the 
free rays and in the shape and arraiigemeiit of the spines, but differ 
considerably in tlie proi>ortionate size of the latter. One specimen from 
Ancon, Pern (8832), corresponds very nearly with the specimens de- 
scribed by Professor Verrill, (/oc. ciL, ]>. 289). The number of rays is 
35; the longer radius measures 90““; the shorter, 5S““ ; the free rays 
are from 32““ to 3S““ in length. The adambulacral spines are of 
two sizes along the outer half of the ambiilacral grooves, regularly 
alternating, one to each plate. The larger ones are long, stout, slightly 
enlarged, and rounded at the tii>s; the others are not more than half as 
long, slender, generally tapering, but seldom acute at the tips. Be- 
tween the adambulacral spines and the first abactinal row, on each side 
of the rays, there are never more than five regular longitudinal rows of 
spines, generally only four, of which the two lower belong to the ventral 
plates and are close together. The spines of the ventral series are sub- 
equal in size and of about the same size and shape as the larger of the 
adambulacral si)ines, though sometimes tapering. A third ventral row 
is occasionally indicated toward the base of the rays by a few small 
spines. 

The spines of the upper and lower lateral rows;iie somewhat smaller 
than the actinal and abactinal spines, and those of the median row are 
ver}" small when ])resent, being usually wanting altogether. The spines 
of the upper surface are of subequal size, rather short, stout, enlarging 
from the base upwards, and well rounded on top. Their arrangement 
is the same as described b^’ Professor Verrill. They are more numerous 
and more elosel}" placed than in H. GiunUigii and midtiradiata^ but less 
numerous, larger, and more regularly arranged than in H. microhrachia 

One specimen, labeled siini>ly Peru (15525), is much larger than tlie 
others, the longer radius measuring aboiit 115““, the shorter about 
70““. There are, however, only 32 rays. The spines of the iit>per sur- 
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face are larger than in tlio one above described and very stoat, but have 
the same arrangement. Those of the median series of the rays and of 
the center of the disk are generally grouped in clusters of two to five 
spines, variable in size and irregularly placed. The ventral and lateral 
spines of the rays form five regular rows. 

Three specimens from San Lorenzo (15522), having about the same 
size as the single specimen from Ancon (8832), are distinguished by 
their much smaller and more uamerous spines, whicli, however, retain 
about tlie same shape and the same general arrangement. The spines 
are smaller than in many specimens of microbrachia^ and on the disk 
generally form short, straight, connecting rows, dividing the surface 
into small, irregular j)olygonal areas. The spines forming the lateral 
abactinal rows of the rays are generally more slender than those upon 
the disk, while the median series are often grouped as in the large speci- 
men above described. This species is readily distinguished from E* 
Cumingil and H. microhracMa^ by the greater proportionate length of 
the rays and the arrangement of the spines upon the upper surface. 
From //. multiradiata it di tiers markedly in having more numerous and 
generally shorter rays, and in the arrangement of the spines upon the 
tipper side of the rays. 

RECORD OF SPECIMENS IN THE COLLECTION. 

Ecuador; Dr. W. II. Jones, U. S. N., 1884: 

Manta, sandy beach, young specimen (10993). 

San Lorenzo (155*22). 

Peru; Dr. W. II. Jones, U. S. N., 1834 : 

Ancon (8832). 

Paita (12574). 

Precise locality not recorded (15525). 

Peru; W, E. Curtis 1886 (15966). 

Heliaster multiradiata Gray. 

Astenas (UeUasler) multiradiata Gray, Ann. and Mag. Nat. Hist., vi., p. ISO 
1840. Terrill, Trans. Connecticut Acad. Arts and Sci., i, part 2, p. 292, 
1867. 

Heliaster Kuhiugii Xantiis, Proc. Phila. Acad., xii, p. 568, 1860. Verrill, 
Trans. Conn. Acad, i, part 2, 1867-1871, pp. 292, 32s, 344, 578, 594 ; Amer. 
Journ. Sci., xii, p. 387, 1869. 

Two specimens of Ueliaster^ collected at the Gala})agos Islands by Dr. 
W. H. Jones, U. S. X., have been referred by the writer to the multira- 
diata of Gray, the types of which were ol)tained at the same place. Dr. 
Gray’s description is very brief, and it would be unsafe to apply it to 
any specimens collected elsewhere tlian at the special locality which fur- 
nished the types. In the measurements of the rays given by Gray, some 
of onr specimens agree, if we consider the length of the rays to include 
both their free and united portions, or from the tips to the disk proper, 
which is much better defined in this species than in the others of the 
genus. In the use of the term compressed, in describing the shape of 
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the spines, I)i\ Gray may possibly have meant flattened ou top; but 
compressed s])ines d’o sometimes occur, and altogether, these features 
are exceedingly variable throngliout the genus* 

A comparison of the specimens in question with a large series of lie- 
Uasfer Knhingil. from Lower California and the west coast of Mexico, 
l)roves that these two species are identical, and as Dr. Grayls name has 
l)riority, it must b(' used. 

Tl)is species is readily distinguished from the others by its less numer* 
ous and i)roportionally longer free rays. The number of rays varies 
from 15 to L^G, but only one s])ecimen in the collection has fewer than 22 
rays, 23 being the most common number. In nearly all the specimens, 
both dried and alcoholic, the disk ])roper is more or less elevated above 
the general contour of the abactinal surface, and is sometimes consid- 
erably inllated, though usually flattened on top. The free portions of 
the rays vary greatly in length, being occasionally almost as shoi t pro- 
portionally as in some s})ecimens of //. heUanthus^ and again may leach 
nearly to the disk. The rays are stout, well rounded, and retain their 
shape better than in the other species of the genus, due to the more 
rigid character of the skeleton. They are well defined close to the disk, 
their united portions being separated by deep channels, formed by the 
convex surfaces of the rays, Tlie measurements of three specimens 
will serve to explain the i)roportional dimensions of the different jiarts: 
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The spines of the upper surface, although exceedingly variable, are 
more or less charactei’istic of the species, in their size, shape, and ar- 
rangement. Those of the disk proper and of the inner median portions 
of the rays are largei’ than the others. They are very stout, generally 
much stouter than in any of the other species, sometimes exceedingly 
irregular, very short clavate, cylindrical, or tapering ; the tips are broad 
and flattened on top, slightly excavate, or more or less furcate, some- 
times compressed, or tapering and rounded. On the disk they are dis- 
tantly separated, sometimes nearly uniform in size and sha])e, at others 
consisting of large and small intermingled, or smallest in the center of 
the disk. 

On the upj)er surface of the rays, the spines form live radiating rows 
or series. The lateral rows, one on (‘ach side, are rather low down, and 
on the united i)ortions of the rays are near together, though sometimes 
wanting. Tliese rows are the most regular of the upper surface, and 
consist of the smallest spines, which are generally short, slightly tajier- 
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occasionally more dis- 

tant. The Il.ree median ro\v.s form a broad series, of which the indirid- 
r.u»7"! generally distinct, sometimes very regular and well sepa- 
lated, at others irregular and more or less interiuinoled. Close by the 
disk proper they become reduced to a single row. On the inner part of 
the rays they consist, mainly, especially the median row, of large spines 
,m.i to ,L.„c of tl,o tliolt, b,.t fbo o„i„eo gmloa,,,. | 

and becoiiie vei;\ small and short toward tlje tips of the rays. The mad- 

nhir'in .Sl^pV" gooerally very irreg- 

The adambnlacral spines are comparatively small, numerous, cylin- 
drical, or slightly compressed. The ventral spines are much larger, 
more distant y separated, stout, more or less compressed, varying in 
shape from slightly tapering to slightly clavatc. Between the adam- 
bulacral row and the lateral abactiual row above described there are 
geiieially four regular rows, including the ventral series. The two upper 
rows are regular and consist of smaller spines than the ventral, resem- 
bling more those of the upper surface. The actinostome is relatively 
small couuiared with that of the other species. ^ 



RECORD OP SPECniEN.S IN THE COLLECTION. 

Lower Calitbrnia : 

Cerio Blauco, oft Cape Saint Lucas ; JoLin Xautus, type of R. Kublnqii reSO'k 
La Paz ; L. Belcling (15390); A, Forrer (10025). ^ ^ 

Pichiliiego Bay (3028), 

Mexico : 



Mazatlan ; A. Forrer (10024), 

Puerto Balamlra, Gulf of California ; W. J. Fisher (S9.56). 
Chatham Island, Galapagos Islands; Dr. W. H. Jones, U. S. N. (12653) 
PROC. N. M. 87—29 



